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DETAILED ACTION 

Claim Objections 

1 . Claims 60-63 are objected to because of the following informalities: 

• Claim 60 is written in dependent form from Claim 61 and Claims 61-63 depend 
from Claim 60. Claims can only be written in dependent form from a proceeding 
claim. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1, 64-66, 70-72, 78, 80-83, and 92 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Didinsky et al (US 6,108,594.) Didinsky et al discloses an 
autonomous attitude acquisition for a stellar inertial attitude determination system, which 
comprises: 

• In regard to claims 1 ,66, and 72, Didinsky et al discloses an integrated inertial 
attitude sensor for an aerospace vehicle (Abstract) comprising: 

o A star camera system (Column 3, line 39) 

o A gyroscope system (Column 3, lines 54-58; Column 4, lines 23-25) 
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o A controller system for synchronously integrating an output of the star 

camera system and an output of the gyroscope system into a stream of 

data (Column 3, lines 54-58) 
o A flight computer responsive to the stream of data for determining from the 

star camera system output and the gyroscope system output the attitude 

of the aerospace vehicle (Column 3, lines 64-66) 

• In regard to claim 64, the output of the star camera system is a star camera 
attitude. (Column 3, lines 54-58) 

• In regard to claim 65, the output of gyroscope system is a gyroscope attitude. 
(Column 3, lines 54-58) 

• In regard to claims 70 and 71 , all of the above is mentioned and also includes a 
single housing disposed about the star camera system, the gyroscope system, 
the controller system and the flight computer. This can be seen in Figure 1 . The 
Satellite is held together by a single housing which includes each of these 
elements. 

• In regard to claim 78, all of the above is mentioned and also integrating an output 
of the star camera system and an output of the gyroscope system in a 
predetermined pattern into a stream of data, the controller system including a 
command circuit for isolating from each other each of the star camera system 
output and the gyroscope system output during their integrating. Didinsky et al 
discusses the attitude determination and control function including both the star 
camera and the gyroscope to find the attitude. (Column 3, lines 64-66) In order 
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for Didinsky et al to be able to integrate the gyroscope data and the star camera 
data, the outputs at first must be isolated from each other and then integrated so 
that the data can be unaffected by the data of the other. 

• In regard to claim 80, Didinsky et al discloses, as discussed above, a star 
camera system, a gyroscope system, a controller system and a flight computer. 
Didinsky et al also discusses the attitude acquisition for a stellar inertial attitude 
determination system being autonomous. This tells that the star camera must 
have a self-initializing device in order to be able to self-initialize the star camera 
system with the attitude of the aerospace vehicle since it is autonomous and 
does not interact with any other outside systems. (Abstract) 

• In regard to claim 81 , Didinsky et al discloses, as discussed above, a star 
camera system, a gyroscope system, a controller system and a flight computer. 
The flight computer further comprising a self-scoring system to identify error 
trends in the aerospace vehicle attitude. (Column 6, lines 30-40) 

• In regard to claim 82, Didinsky et al discloses, as discussed above, a star 
camera system, a gyroscope system and a controller for synchronously 
integrating an output of the star camera system and an output of the gyroscope 
system into a stream of data adapted for input to a flight computer to determine 
the attitude of the aerospace vehicle. (Abstract) 

• In regard to claims 83 and 92, Didinsky et al discloses a method of inertial stellar 
attitude sensing for an aerospace vehicle comprising: 
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o Acquiring an image of a star field output from a star camera system 

(Column 3, lines 36-53) 
o Acquiring an angular rate output from a gyroscope system (Column 3, 

lines 54-61) 

o Selectively, synchronously integrating in a predetermined pattern the 
image of a star field output and the gyroscope angular rate output into a 
stream of data (Column 3, lines 62-67) 
o Converting the data representative of the star field to a star field image to 

determine the star camera attitude of the vehicle (Column 5, lines 6-17) 
o Converting the data representative of the angular rate output to determine 

the gyroscope attitude of the vehicle (Column 5, lines 53-61) 
o Resolving the star camera attitude with the gyroscope attitude to generate 
an attitude of the aerospace vehicle. (Column 3, lines 62-67) 

Claim Rejections - 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



5. Claims 2 and 84 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Didinsky et al (US 6,108,594) in view of van Bezooijen (US 5,745,869.) Didinsky et al 
discusses the output of the star trackers as either pixel information or horizontal and 



Application/Control Number: 10/621,097 Page 6 

Art Unit: 3661 

vertical information, however, fails to disclose the star tracker including an active pixel 
sensor (APS) for acquiring a star field image. Van Bezooijen discusses techniques for 
optimizing an autonomous star tracker and discusses using an APS for acquiring star 
field imagine which is commonly used in the art. (Column 2, line 43) It would have 
been obvious to one having ordinary skill in the art at the time of the invention to use an 
APS for acquiring a star field imagine in order to provide the pixel information that is 
obtained by Didinsky et al. 

6. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over van 
Bezooijen (US 5,745,869) as applied to claim 2 above, and further in view of Falbel 
(6,098,929). Falbel discloses a three axis attitude readout system for geosynchronous 
spacecraft. Both Didinsky et al and van Bezooijen fail to actually disclose the star field 
image being converted to a digital representation of the star location and intensity by an 
analog-to-digital convert. Falbel discloses using the analog-to-digital convert in order to 
transmit the data to the spacecraft computer. (Column 3, Inies 10-16) It would have 
been obvious to one having ordinary skill in the art at the time of the invention to include 
an analog-to-digital converter in order to process the data in a computer and produce 
the necessary attitude information. 

7. Claims 4 and 85 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
van Bezooijen (5,745,869) as applied to claims 2 and 83 above, and further in view of 
Johnson et al (6,577,929.) Both Didinsky et al and van Bezooijen fail to disclose the 
gyroscopes being used as microelectromechanical system gyroscopes. Johnson et al 
discloses a miniature attitude sensing suite which uses a well known 
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microelectromechanical system (MEMS) gyroscope for the intertial sensor in the system 
disclosed. (Column 3, lines 10-13) It would have been obvious to one having ordinary 
skill in the art at the time of the invention to use the well known MEMS gyroscope in 
order to provide the inertial data so as to have accurate angular rate information 
provided. 

8. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Johnson 
et al (6,577,929) as applied to claim 4 above, and further in view of Carlson (5,396,425). 
The above mentioned fail to disclose the gyroscope including an analog to digital 
converter, which is well known, to convert the angular rate data to digital data. Carlson 
discloses a vertical velocity vector which teaches the fact that an analog to digital 
convert is needed with the gyroscope in order to provide the data to the processor to be 
used. (Column 3, lines 16-19) It would have been obvious to one having ordinary skill 
in the art at the time of the invention to include the analog to digital converter in order to 
receive usable information from the gyroscope. 

9. Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Johnson et al (6,577,929) as applied to claim 4 above, and further in view of Kamel (US 
5,963,166.) 

• In regard to claim 6, the above-mentioned fail to disclose the use of a digital data 
stream for the digital data that is produced. Kamel discusses the use of digital 
data streams for the digital data. (Column 10, line 44; Figure 5b) It would have 
been obvious to one having ordinary skill in the art at the time of the invention to 
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use a data stream for the digital data in order to be able to pass the data 
efficiently to the processor once it has been converted. 

• In regard to claim 7, gyroscopes are created in order to provide the gyroscope 
system reference, rate and temperature to a system in order to be able to find the 
attitude. 

10. Claims 8-21 and 86-87 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kamel (US 5,963,166) as applied to claim 7 above, and further in 
view of Tilley et al (6,285,928.) 

• In regard to claims 8-1 1 and 86, the above-mentioned fail to disclose a three-axis 
gyroscope system. Tilley et al discloses the attitude data of an onboard attitude 
control system for a satellite being sensed by a three axis gyroscope system. It 
is inherent that with a three axis gyroscope system, each axis sensor would 
sense the angular rate along that specific axis. It would have been obvious to 
one having ordinary skill in the art at the time of the invention to use the three 
axis gyroscope system in order to provide inertial data for each axis of the 
aerospace vehicle so that the most precise information can be found for control. 

• In regard to claims 12-14, Didinsky et al does disclose the use of application 
specific integrated circuits (ASIC) for the use of implementing the functions of 
outputting the signals. It would have been obvious to one having ordinary skill in 
the art at the time of the invention to continue using the ASIC as described by 
Didinsky et al with the three axis gyroscope in order to perform the specific 
function of each axis. 
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• In regard to claim 15, Didinsky et al discloses using hardware implementations of 
the functions (Column 4, lines 5-7) which would include using a field 
programmable gate array, which is also well known and commonly used in the 
art. 

• In regard to claims 16 and 87, Didinsky et al discusses the attitude determination 

* 

and control function including both the star camera and the gyroscope to find the 
attitude. (Column 3, lines 64-66) As discussed previously, hardware 
implementations of the functions can be used. In order for Didinsky et al to be 
able to integrate the gyroscope data and the star camera data, the outputs at first 
must be isolated from each other and then integrated so that the data can be 
unaffected by the data of the other. 

• In regard to claim 17, it's inherent that the command circuit of Didinsky et al must 
include a programmable logic device in order to be able to implement the 
integration of the outputs of the gyroscope and the star camera. Without a 
programmable logic device, it would be impossible to integrate the data of the 
two. 

• In regard to claims 18-21, it is inherent that there must be some sort of register 
within the command circuit of Didinsky in order to be able to set the rate of 
camera acquisition and power and also the gyroscope power and reference. 
Without this, each would run continuously and waste power. Also, there must be 
some way to control the camera and gyroscope otherwise they would produce 
data that is useless. 
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1 1 . Claims 22-43 and 88-89 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Tilley et al (6,285,928) as applied to claim 21 above, and further in 
view of Hsieh et al (US 6,252,578.) 

• In regard to claim 22, the above-mentioned fail to disclose the outputs of the star 
camera system and gyroscope system being interleaved by a data stream packer 
into the stream of data. Hsieh et al discloses a system which also has outputs 
which need to be inputted into a stream of data and to do this a data packer is 
used. (Column 5, lines 8-17) It would have been obvious to one having ordinary 
skill in the art at the time of the invention to use the data packer presented by 
Hsieh et al in the invention because it is well known in the art to used data 
packers in order to packed the data into one data stream to be able to easily 
process the data. 

• In regard to claims 23-26, it is inherent that the command circuit of Didinsky must 
include a way to control when the gyroscope receives data otherwise the 
gyroscope would constantly send data which would not be needed. Also, the 
command circuit would have to include a power isolation and control circuit in 
order to isolate the star camera power from the gyroscope power so each can be 
run at separate times and not waste power. Also, there would have to be a 
register to set when the power isolation circuit would be able to receive a signal 
in order to be able to transmit power to the gyroscope system or else the 
gyroscope system would be unable to run. 
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• In regard to claims 27-33, Didinsky et al discusses the attitude reference source 
of the spacecraft control processor being embodied in an on-board star catalog 
and the attitude reference source is in communication with the spacecraft attitude 
determination function. (Column 4, lines 31-39) Due to the fact that they are in 
communication, it is inherent in the Didinsky et al invention that there is a star 
camera system processor which includes a camera memory and an image 
processor. Also, a camera processor for generating the star positions from the 
star field image that is read from the camera. A camera comparator in order to 
be able to compare the data captured from the camera with the data that is 
located in the on-board star catalog. Without these components, the system 
would be unable to compare the data in the catalog with the data seen by the 
camera. 

• In regard to claim 34, the invention by Didinsky et al has a spacecraft attitude 
determination function which outputs an estimated spacecraft attitude 
measurement from the star camera information. (Column 4, lines 40-64) 

• In regard to claim 35, Didinsky et al discloses after the attitude is acquired for the 
aerospace vehicle, the star identification function performs the function of direct 
matching star tracker output to the on-board star catalog in the attitude reference 
system. (Column 5, lines 13-16) This would convert the attitude information into 
an initial star position. 

• In regard to claims 36-39, Didinsky et al, as discussed previously, includes 
inertial sensors which are used in conjuction with the star trackers to acquire the 
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attitude of the satellite. (Column 3, lines 54-57) Since the inertial sensors are 
used, it is inherent that there must be a gyroscope system processor in order to 
work the gyroscopes and also receive data from the gyroscopes. With the 
processor there has to be a memory since the data is taken and then later used 
in conjunction with the star tracker data. The rate of the gyroscope must also be 
controlled by the processor or else the data received would be useless. 

• In regard to claim 40, Didinsky discusses calibrating the gyroscope (Column 5, 
lines 54-61) which would then process the gyroscope angular rate data and 
generate a compensated gyroscope rate based on the calibration. 

• In regard to claim 41 , it is inherent that there must be a gyroscope integrator in 
the invention presented by Didinsky so that the calibration data can be integrated 
with the angular rate data otherwise there would be no reason to calibrate the 
gyroscope if the data would not be able to be used. 

• In regard to claim 42 and 88, Didinsky et al discloses the computer further 
includes an attitude processor for receiving and processing the start camera 
attitude and the gyroscope attitude which is the attitude determination function of 
the processor. (Column 4, lines 40-64) 

• In regard to claim 43, Didinsky et al discloses the attitude processor including an 
aerospace vehicle attitude propagator for propagating the attitude of the 
aerospace vehicle. (Column 6, lines 16-20) 

• In regard to claims 89 and 90, Didinsky et al discloses applying the attitude of the 
aerospace vehicle to self-initialize the star camera attitude and applying the star 
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camera attitude to self-initialize the gyroscope system attitude. (Column 6, lines 
11-16) 

12. Claims 44-49 and 51-52 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hsieh et al (US 6,252,578) as applied to claim 43 above, and further 
in view of Rodden et al (US 6,454,217.) 

• In regard to claim 44, The above-mentioned fail to disclose providing the attitude 
data in quaternion coordinates. Rodden et al discloses a method and apparatus 
for rate integration supplement for attitude reference with quaternion differencing. 
Rodden et al discusses the attitude of the aerospace vehicle in quaternion 
coordinates. (Column 4, lines 45-47) It would have been obvious to one having 
ordinary skill in the art at the time of the invention to use the quaternion 
coordinates discussed in Rodden et al as the coordinates for the attitude in the 
Didinsky invention in order to use a coordinate system that is well known and 
commonly used. 

• In regard to claim 45, Didinsky et al discloses the attitude processor having an 
error estimator for estimating aerospace vehicle attitude error. (Column 6, lines 
34-35) 

• In regard to claims 46-49, Didinsky et al discloses using a Kalman Filtering 
function with the attitude processing function for a predictive filter. (Column 5, 
lines 53-61) It would have been obvious to one having ordinary skill in the art at 
the time of the invention to either use a square root Kalman filter or a 27 state 
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Kalman filter depending on the specific need for the correction data in order to 
reduce the error received. 

• In regard to claim 51 , Didinsky et al discloses the flight computer which includes 
a command control data interface. (Column 5, lines 17-52) 

• In regard to claim 52, Didinsky et al does not specifically disclose having a serial 
port for reformatting a signal representing the attitude of the aerospace vehicle 
and a signal representing the aerospace vehicle attitude sensor, however, it 
would be necessary to have the serial port in order to reformat the data. 

13. Claims 67-69 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Didinsky et al (6,108,594) in view of van Bezooijen (US 5,745,869) and further in view of 
Johnson et al (6,577,929.) As discussed above in regard to claims 1 , 2 and 4, Didinsky 
et al discloses: 

• A star camera system (Column 3, line 39) 

• A gyroscope system (Column 3, lines 54-58; Column 4, lines 23-25) 

• A controller system for synchronously integrating an output of the star camera 
system and an output of the gyroscope system into a stream of data (Column 3, 
lines 54-58) 

• A flight computer responsive to the stream of data for determining from the star 
camera system output and the gyroscope system output the attitude of the 
aerospace vehicle (Column 3, lines 64-66) 

Didinsky also mentions that the star data can be pixel information but does fail to 
disclose that the star camera system includes an active pixel sensor star camera and a 
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MEMS gyroscope. Van Bezooijen discloses the APS star camera system and Johnson 
et al discloses the use of a MEMS gyroscope. It would have been obvious to one 
having ordinary skill in the art at the time of the invention to use both the APS star 
camera system and the MEMs gyroscope because both are well known in the art and 
are commonly used. Didinsky et al discusses the attitude determination and control 
function including both the star camera and the gyroscope to find the attitude. (Column 
3, lines 64-66) As discussed previously, hardware implementations of the functions can 
be used. In order for Didinsky et al to be able to integrate the gyroscope data and the 
star camera data, the outputs at first must be isolated from each other and then 
integrated so that the data can be unaffected by the data of the other. 
14. Claims 73-77 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Didinsky et al (6,108,594) in view of Anagnost et al (US 6,463,365.) Anagnost discloses 
a system and method for controlling the attitude of a spacecraft. Didinsky et al fails to 
disclose a first housing disposed about the camera/gyroscope assembly, a second 
housing disposed about the flight computer and a third housing disposed about the first 
and second housings. As can be seen by Figure 1 in Anagnost et al, the payload (14) is 
the overall housing for the flight computer and the camera gyroscope assembly. It can 
also be seen in the payload (14) that the flight computer is disclosed in it's own housing 
(32). The gyroscope and star camera assembly are housed next to the flight computer 
as can be seen in Figure 2. 
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1 . Claim 79 is rejected under 35 U.S.C. 103(a) as being unpatentable over Didinsky 
et al (6,108,594) in view of Hsieh et al (US 6,252,578.) Didinsky et al as discussed 
previously, discloses: 

• A star camera system 

• A gyroscope system 

• A controller system 

• A flight computer responsive to the stream of data from the controller 
Didinsky et al fails to disclose the controller synchronously integrating an output of the 
star camera system and the gyroscope system into a stream of data by a data stream 
packer for interleaving the output of the star camera system and the output of the 
gyroscope system into a stream of data. Hsieh et al discloses a system which also has 
outputs which need to be inputted into a stream of data and to do this a data packer is 
used. (Column 5, lines 8-17) It would have been obvious to one having ordinary skill in 
the art at the time of the invention to use the data packer presented by Hsieh et al in the 
invention because it is well known in the art to used data packers in order to packed the 
data into one data stream to be able to easily process the data. 

Allowable Subject Matter 

2. Claims 50, 53-63 and 91 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

3. Claims 93 and 94 are allowed. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marie A. Weiskopf whose telephone number is (571) 
272-6288. The examiner can normally be reached on Monday-Thursday between 7:00 
AM and 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Black can be reached on (571) 272-6956. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




